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Octah\'dro- 5-cxoindcli zine-6-propancic acids and octahydro-6- 
oxopviido [ 1, 2 -A] pyndme-7-propanoic acids, the decarbcxy and 
ester and perhydro derivatives thereof inhibit angiotensin I r 
-nzvme and are" hypotensive agents. Hydrogenation of A53365 fa: 

mvces ohromcfusous, crcvides t 



relate: 
cr.ve r t : 



ccic-i 



B, obtained toy culturmg otre 
ACE inhibitors- Also provided a 

decx" fa iters A and B via hydrogen 
The ACE inhibitors known as AS 3 3 35 



:actor a ana 



b" 



duced bv oultu 
d to trie corresponding perhyarc derivatives, 

anoic acids ar 



« « .3 T P ^ # « p r 

hydrogen ate 

3- :arboxyoctahydr:;-5-oxc-c-indc::zinep 

4- larbcxyoccahydr ::-£ - ox c - " -p yr icio [ 1 , 2-- a i pyridiuep rcpanoic aoi: 
deoxv and decarboxy hydr ogenolysis products, and the perhydro 
of the latter. The hydr : genation and hydrogenolysis products ; 
are useful hypotensive agents, in particular deoxy faster A o; 



: ro t a i n e a 



hvdroaenolvsis 



of factor A . Certain a c y 1 a rid s u 1 f o n y 1 de r i va t o 
AS :33c factors A and B are also provided as intermediates to c 
fa:tor A and deoxv factor B. 



The ACE inhibitory activity also can roe dem 
the blood pressure m sodium depleted rats 
with test compounds. 



: r e a t e a 



The ACE inhibitory compounds of the invention a: 



a r e use^ 



owe ring the blood pressure i: 



blood pressure 



physic logically acceprac.e ^uia ^. 
cr J :n:ravencusly. Suitable fluids or d: 
Water-For-Innecticn, 0.9- saline, 5 oh 
For oral administration the compound o: 
formulated m gelatin capsules, tablet; 



; r ether f 1 u i : 



? s t e r tnere:: ma ; 



Preferred ACE inhibitors are represented cy ^e 
formula 1 wherein F. and R.suio.i are hydrogen, n 
. dbd . CH--CH . :ibd. . 



t. n e i : 



The compounds of the formula 4 are useful intermediates 
the ACE inhibitors deoxy factor A and deoxy factor B 
represented o y t h e for mu 1 a e 1 o and If. In a d d 1 1 1 c 
intermediates, the compounds representee; cy tne formula i 

acceptable salts thereof ar^ also a:t:ve ACE 
inhibitors. In particular, a preferred acyl derivative is t 
O-acetyl factor A which has demonstrated ACE mnicition a 
same tests m whi oh factor A and the redu 
B of formula 1 demonstrated activity. Aoc 
d^>- 1 -at: ves of the formula -1 and the pharmaceutical 
non-toxic salts and biologically active esters thereof are useful 
hypotensive acrents in the treatment of hypertension. 

Tne A5S36S factors A and B (formula 3; wn.icn are usee, as starting 
materials for preoanng the ACE inhibitors of this 

invention are obtained" by oulturing a new strain of Streptcmyces 
enromofuscus NRRL 15098 as described in co-pending applications ser: 
765 now U.S. Pat. Mo. 4,404,231 and 409,764 now U.S. Fat. I 
filed Aug. 19, 1 v2. The ocmp:und of the formula i where. 



etien products of factors 
rdmgly, the O-aoyl 

a ^ e "c ^ able 



Nos. 40 9, 
4 , 4 C 4 , 2 6 c 



i c > o O - * 



factor A, 



is 1 is designated in the co-pending application as A5< 
wnile the compound of tne formula 3 wherein n is 2 is designated as 
A58365 factor B. As described in the cc-pending applications, tne 
compounds of the formula 3 are prepared by c 



u r ; 



a n a n i . 

^ r- ^ - f 



fermentation can be any 
is capable of utilizing energy 
examtle, a variety of carbonyo 



i number cf media since the mi: 
Iron a variety 



;f nutrient sour: 



races au..; j 



; o a r s a 



Cdr Ch^: 



Lnciu 



in the culture medium 



careen re qui renter 



Likewise, various sources of nitrogen such 

and casein h yd r o ^ ; 



mcrocrganism 

acids, distillers extracts, meat peptone 
be employed m the culture medium. In th 



=x::.^ no 



f errr.encat i :n 
incorporated 
factors. ?uc^ 
v i e _ c i n g sccnum, p 



f microorganisms , 
n the culture rcedi 
inorganic salts are the 
s si urn, arnr.cn :urr., 
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sa.ts c a t a c _ 



The rci c rc o ream s:n errx 
inhibitors of the 

of S t reptcmyces 
195" 1 , Pndhanu 
of S t rep tomycet e 



y e a i n n e :u 
i n v e n 1 1 c n has nee n 
hrcmcf uscus ■: Freob 



tne ACE 

<: strain 
and P.vai. 



identified as a nev 
rashenskaya, Blmov 
Hessetine and Benedict, "A Guide for the Classify 
According to Selected Groups", Appl . Microbiol. 



■ o ? , 



nvans, saie 3., ca^me, .-.-l , 
Kaplan, Harvey P., Ann Art; 
Weisbach, Jerry A., Ann Ar; 
Warr.er-I.arrrert Company, Mc : 
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INLEXING IS AVAILABLE FOR THIS PARENT. 

US 456429- 199<:0422 ^ _ ^ 

Method for treating heart failure by increasing myccaraia^ centra:: 
and cardiac output with the admini s t rat 1 cn cf a pharmaceutical^ 
composition containing a combination cf active ingredients ::. ; . u:m : 
cvridazinone or pyridm-one cardiotonic agent ana a 

tetranydrcis :quincline-3-:;arbc:-:yl:c ~r octahydrc- AH- mdole-2- ca rh c: 
acid ACE inhibitor. 

Antihypertensive aaents which attribute their activity to mnibitm 
angiotensin- 2 inverting enzyme i ACE inhibitors.) have 
been desenked. For example, aryl derivatives cf 1,1 
isoqum:iine-:-:arb:xvlic acids are described m U.S. bat. no. 4, 
and acvlated tctahydro-lH-indcle-2-carboxylic acids are described 
U.S. Pat. No. 4,425,355. 



, 1 , 4-tetr, 
Pat. No 



;f a nti hyper tens 



:e agents ana 
z e r t e n s 1 v e a 0 e 



4, 2 A ' , ;m ■ . Corriiinations 

antagonists or vascular a op ami: 
European Fat en t Publications 5A 

;nt invention relates t 



ACE inhibitors witn 



°4c, and 4 9, 



rne pre 
inhibitors with 

£ v n e r a 1 s 1 1 c increase 



tain cardiotonic 



comiiinat 1; 



iin ACE- 



nnimal charges in heart rate ar.ci blood pressure, 
Fat. No. 4,353,905 ar.a T . S . app:^~-^~^ c ^ y 



ACE 



inhibitor as a~ tinea arc*/- r-s^^. - - .... _ ... 

The ACE inhibitor components m the combination have 
asymmetric carbon atoms. The compounds accordingly exist as opt 
isomers and dias tereomers or as racemates and mixtures thereof, 
these are within the sccpe of the invention. The 1 , 2 , 3 , 4- tet ra- 



noliric 



::aiT 



;vlic a 



:id used in this invention 



configuration. This configuration has been shown to be require: 
biological activity, ana thus ACE inhibitors of the 
invention are derived from either L or IL-1, 2,3,4- 

tet rahydroisoquinolme - 3- ca rbcxylic acid . 

The antihypertensive ACE inhibitors can be produced 
as described in U.S. Fat. No. 4,344,949 for the isoqumol me- 3 - 
oarbcxvlrc acids and m U.S. Pat. He. 4,425,355 for the 
octahydro-m dole- 2- carboxylic acids . According to this invent i ; 
combination of a oardiot.onic compound and an ACE 

i an effective amount wh: 



f 01 



)u mg, preferably 
mo, preferably 1 



inhibitor is aiTir.is.erec; m 

a total daily dosage of about 1 
cardiotonic agent and about 1 t :; 
ACE inhibi tor to a s a r : e c t , e.g., a mamma 1 i a n species, 

suffering from heart failure. Such total daily dosages can be usee m a 
single administration of the total amount or m divided doses two ro 
four times daily. Generally, once or twice daily is preferred. This 
preferred dosage is about 3 to 60 mg of cardiotonic agent and about 3 t: 
6 0 mg of the ACE inhibitor once daily or about 1 to 
' :ardiotonic and about 1 to 23 mg cf ACE 



^ c m g oi 
inhibitor 

oral . 



;e daily. The creferrt 



a dm.i n i s t rati: 



The pharmaceutical compositions of the invention can rabe any a 
variety or oral and parenteral dosage forms. The dosage forms ccmpr 
as the' active components, a cardiotonic compound as defined previcu 
and an ACE inhibitor as defined previously as free 

bases and free acids thereof or as corresponding pharmaceutical,' 



■ cent ah J 



salts 



blood pressure .an;; 



blood pressure 



heart rate responses, was administered before and after r 
intravenous doses of 0 . 0 3, 0.3, and 3.0 mg/kg of 3. 
Compound B had no effect on blood pressure or heart 
rate at the doses tested. Compound 5 selectively in 
vasopressor response to angiotensin I while having 
on ^noiotensm 11 Table 1 . 

TABLE 1 



cited * 
s i irr.i : 



eg 
gi 



v s of :-[<--[ l-caroo:-:y- 3-phenylpropy^ 
o ; -1-cxcprcpyl j -1,2,3, 4 - t et rahydr o - 
umclme-3-carboxylic acid (B) cn 
otensm I and Angiotensin II Pressor 
onse m Anesthetized Bogs .. N = 2. 

Xean Blood Pressure Change ::w Ho 
g kg I" 

Angiotensin 1 

An giotensi n 1 1 



sup . 



51 
4 3 
8 



.+-. 14 
, 21 
. 3 



5 3 . +-. 
58 .+-. 

6 6 . + - 

o t 1 -f - 



15 
16 
14 
14 



sup. a Control mean blood pressure was 135 



S mm. Hg 



Adult mongrel dogs of either sex were anesthetized with sodium 
pentobarbital and ventilated artificially with a positive pressure 
respirator. Anesthesia was maintained by a continuous infusion of 
pentobarbital. Arterial blood pressure, left 

"intraventricular pressure, and its first derivative dF/dt van index 
mvooaroial contractility), and heart rate were recorded continuous! 
Cardiao output, measured by thermodilut i on , was recorded before 
mvcoaroial depression, when stable myocardial depression was acniev 
i approximately 30 minutes), and ten minutes following each dosage. 
Bellowing surgical preparation animals were allowed i\ minutes ^o 
stabilize hemodynamically prior to induction of myocardial aepressi 
M.-o oar dial depression was induced and maintained by administration 
dl-crocranolol at 4 mg/-:g IV bolus and continuous infusion of 1.12 5 
mg/ kg/mm. Cnoe stable depression was achieve:;, animals receive:; e; 

a,. B at 1.3 mg 'rig followed by A m rising dcses from . 1 tc 1.. 
r. = c, saline followed by A . : to 1.: mg/kg, r. = c . Each agent wa 

diver, as an IV bolus. C a rdi odynami c and hemodynamic measurements 
taken prior to, following stable myocardial depression, ana ten mm 
following each r;clus miction. Ten minutes were sufficient to ac:.i 
s t a 1 le response to each dose. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

TI Phenazine ACE inhibitor produced from streptcmyces 

species 

PI US 4f:6So7 5 19860204 <: ~~ 

-■-•2-' EM^v23 has been analyzed and found to be 3 , C-dihydr oxyphena z me- 1 - 

oarboxvlic acid, a compound having the formula #»3T?.1#* r.Mt m ■ , a:m^ 
rharmaceuticallv acceptable salts thereof, are hypotensive agents . 
'inhibit the conversion of the oecapeptmie angiotensin I to angiotensin 
II and, therefore, are useful m reducing or relieving angiotensin 
related hypertension. The action of the enzyme renin on angi otens i no ger 
a pseudcglobulin in blood plasma, produces angiotensin I. Angiotensin : 
is converted by angiotensin converting enzyme ACE ,[ to angiotensin 11. 
The latter is an active pressor substance which has been implicated as 
the oausative agent in several forms of hypertension m various 
mammalian species, e.g., humans. EM5523 intervenes in the 
a n g i o t e n s i n o g e n . f w d a i: w . ; rem n :■ . f w d a r w . a n g i o t e n s l n 

I . fwaarw. (ACE.) . fwdarw. angiotensin II sequence by inhibiting an g i o t cts i : 
reverting enzyme and reducing or eliminating the formation of the 
cressor substance angiotensin II. Thus by the administration of a 
composition containing one (or a combination) of the compounds of m. m 
invention, angiotensin dependent hypertension m a species of mamnm 
(e.g., humansi' suffering therefrom is alleviated. A single dose, or 
preferably two to four divided daily doses, provided on a basis of arc; 
;.: too i: ■ milligrams per kilogram of body weight per day, preferably 
about. 1 to it milligrams per kilogram of body weight per cm 
aorrorriate to reduce blood pressure. The sub star.ee 
is administered parent era 1 1 y . 

:::/. what is claimed is: 

2. A method of lowering blood pressure i r. a marvta^ 



.. s 



need thereof, which comprises administering to saiu :u:v^ 
receive amount of 3 , dihydr cxyph-naz me - 1. - car;; cxyl i c m:m, 
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provides the ACE inhibitors. Also provided are 

2-acyl and 1-sulfonyl derivatives cf A and 3 factors which are usefu_ ; 

preparing de r >; y factor s A . 
A':-!-! The AlZ inhiritory activity also can be demonstrated by the lowerm;: cf 

the blood pressure m sodium depleted rats treated 

wi t h test z .mip cunds . 
UNnl The A:Z inhibitory compcunds of the invention as described he re mab ov e 

are useful f ■: r lowering the blood pressure in 

hypertensive mammals. The compounds or the pharmaceutical ly acceptable 
non-tDxic salts thereof are administered to a hypertensive host m a 
blood pressure lowering dese of between about 111 ma . 

ana about 2,100 mg . For parenteral administration the compound or its 
salt z r . 
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